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Method  for  preparation  of  a  laminated  iron  core  and  laminated  Iron  core  of  an  electric  device. 
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A  laminated  iron  core  of  an  electric  device  is  prepared  by 
stamping  a  strip  (3)  having  a  width  (W3)  smaller  than  an  outer 
diameter  of  said  laminated  iron  core  to  form  iron  core  discs 
(31)  having  one  or  more  straight  edges  and  also  to  form  cres- 
cent-shaped  pieces  (33a,  33b)  from  excess  fragments  (32)  of 
said  strip  and  processing  said  iron  core  discs  to  form  iron  core 
ring  plates  having  straight  edges  and  assembling  said  iron 
core  ring  plates  and  said  crescent-shaped  pieces  (33a,  33b)  to 
form  said  laminated  iron  core  (Fig.  4). 



The  p r e sen t   i n v e n t i o n   r e l a t e s   to  a  method  for  p r e p a r a t i o n   of  a  l a m i n a t e d  

iron  core  and  to  a  l amina ted   iron  core  of  an  e l e c t r i c   dev ice ,   in  p a r t i c u -  

lar  a  r o t a r y   device   l ike   an  e l e c t r i c   motor  or  g e n e r a t o r ,   in  an  improvement  

of  u t i l i z a t i o n   of  a  s t r i p   for  iron  c o r e s .  

A  l amina ted   iron  core  of  a  r o t a r y   e l e c t r i c   device  is  formed  by  l a m i n a t i n g  

a  number  of  i ron  core  p l a t e s   ob ta ined   by  s tamping   a  s t r i p   for  iron  c o r e s  

in  a  d e s i r e d   s h a p e .  

In  a  c o n v e n t i o n a l   method  i l l u s t r a t e d   in  f i g u r e   1,  iron  core  d i scs   11  h a v i n g  

an  ou te r   s ize   R  (<  W1)being  the  same  as  the  ou te r   s ize   of  a  s t a t o r   l a m i n a e  

ted  iron  co re ,   are  ob ta ined   by  stamping  the  s t r i p   1  for  iron  cores  h a v i n g  

a  width  W1 at  a  d e s i r e d   stamping  gap  d  and  forming  a  sha f t   hole  11a  a t  

the  cen te r   of  each  iron  core  disc  in  an  annula r   form  and  f u r t h e r   s t a m p i n g  

the  iron  core  d i scs   to  form  ro to r   or  s t a t o r   s l o t s   (not  shown)  so  as  t o  

s e p a r a t e   them  in to   sma l l e r   d iamete r   ring  p la te   and  l a r g e r   d iamete r   r i n g  

p l a t e .   The  s m a l l e r   d i ame te r   r ing  p l a t e s   and  the  l a r g e r   d iameter   r i n g  

p l a t e s   are  r e s p e c t i v e l y   l amina ted   to  prepare   a  ro to r   l aminated   iron  c o r e  

100  and  a  s t a t o r   l amina ted   iron  core  200  ( f ig .   3 ) .  



According  to  f i g .   2  iron  core  d iscs   21  are  ob ta ined   by  stamping  a  s t r i p  

for  iron  cores  2  having  a  width  W2(=k)  being  smal l e r   than  the  outer   s i z e  

R  of  the  s t a t o r   l amina ted   iron  core  and  each  s h a f t   hole  21a  and  t h e  

s l o t s   are  formed  in  the  same  manner .  

In  accordance   with  the  conven t iona l   methods  to  p repare   iron  core  r i n g  

p l a t e s   for  the  s t a t o r   and  ro to r   l a m i n a t e d . i r o n   cores  by  stamping  i r o n  

core  d iscs   o b t a i n e d   by  stamping  a  s t r i p   for  iron  cores  in  the  o u t e r  

s ize   of  the  s t a t o r   l amina ted   iron  core,   excess  f ragments   12,22  of  t h e  

s t r i p   for  iron  cores   formed  between  the  stamped  iron  core  discs   a r e  

wasted  w i thou t   a  reuse  and  a c c o r d i n g l y ,   the  e f f i c i e n c y   for  u t i l i z a t i o n  

of  the  s t r i p   for   iron  cores  is  d i s a d v a n t a g e o u s l y   in  f e r i o r .  

An  ob jec t   of  the  p r e s e n t   i n v e n t i o n   is  to  overcome  the  a f o r e m e n t i o n e d  

d i s a d v a n t a g e s   of  the  conven t iona l   me thods .  

Another  o b j e c t   of  the  p r e s e n t   i nven t ion   is  to  provide  a  method  for  p r e -  

paring  a  l amina ted   iron  core  of  an  e l e c t r i c   d e v i c e  ,   for  i n s t a n c e   a 

r o t a r y   e l e c t r i c   d e v i c e , e . g . a n e l e c t r i c   motor  or  g e n e r a t o r ,   and  a  l a m i n a -  

ted  i r o n  c o r e   in  which  the  s t r i p   of  iron  cores  in  comparison  with  t h a t  

of  the  c o n v e n t i o n a l   p r e p a r a t i o n   are  used  with  a  remarkably   h i g h e r  

e f f i c i e n c y .  

The  fo rego ing   and  o the r   o b j e c t s  o f   the  p r e s e n t   i nven t ion   have  been 

a t t a i n e d   by  s tamping  a  s t r i p   having  a  sma l l e r   width  than  an  outer   d i a -  

meter  of  the  i ron  core  to  form  iron  core  d i scs   having  one  o r  m o r e  

s t r a i g h t   edges  and  a lso  to  form  c r e s c e n t - s h a p e d   p ieces   from  the  e x c e s s  

f ragments   of  the  s t r i p ,   and  assembl ing   iron  core  ring  p l a t e s   o b t a i n e d  

from  iron  core  d i scs   and  the  c r e s c e n t - s h a p e d   pieces   to  form  the  l a m i n a t e d  

iron  c o r e .  

The  i nven t ion   may  be  c a r r i e d   into  p r a c t i c e   in  var ious   ways  but  c e r t a i n  

s p e c i f i c   embodiments  will  now  be  d e s c r i b e d   by  way  of  example  only  and 

with  r e f e r e n c e   to  the  accompanying  drawings ,   in  which 

f ig .   1  and  2  are  r e s p e c t i v e l y   schemat ic   views  for  i l l u s t r a t i n g   the  c o n -  

ven t iona l   methods  of  p r e p a r i n g   a  l aminated   iron  c o r e ;  



f ig .   3  is  a  s e c t i o n a l   view  of  l amina ted   iron  cores  of  a  r o t a ry   e l e c -  

t r i c   d e v i c e ;  

f i g .   4  and  5  are  r e s p e c t i v e l y   schemat ic   views  for  i l l u s t r a t i n g   one  em- 
bodiment  of  the  p r e p a r a t i o n   and  assembly  of  a  l aminated   i r o n  

core  a cco rd ing   to  the  p re sen t   i n v e n t i o n ;   and 

f ig .   6  and  7  are  r e s p e c t i v e l y   schemat ic   views  for  i l l u s t r a t i n g   a n o t h e r  

embodiment  of  the  p r e p a r a t i o n   and  assembly  of  a  l amina ted   i r o n  

core  a cco rd ing   to  the  p r e sen t   i n v e n t i o n .  

One  embodiment  of  the   p r e s e n t   i n v e n t i o n   wil l   now  be  de sc r i bed   at  f i g s .  

4  and  5 .  

In  th is   embodiment,   a  s t r i p   for  iron  cores  3  having  a  width  W3  (<R)  a s  

shown  in  f i g .   4  is  used  in  the  stamping  of  the  s t r i p   to  form  iron  c o r e  

d i scs   for  l amina ted   iron  cores  of  a  r o t a r y   e l e c t r i c   device  which  i n c l u d e  

a  s t a t o r   l amina ted   iron  core  having  an  outer   d i amete r   R.  The  s t r i p   f o r  

iron  cores  3  is  stamped  to  form  the  iron  core  d i scs   31  having   a  modi-  

f ied   p e r i p h e r a l   shape  having  a  pa i r   of  s t r a i g h t   edges  in  both  s i d e s  

(which  is  d i f f e r e n t   from  the  complete  shape  of  the  s t a t o r  l a m i n a t e d  

iron  core)  with  each  stamping  gap  d  being  the  same  as  the  c o n v e n t i o n a l  

stamping  gap  as  shown  in  f ig .   1.  That  i s ,   the  s t r i p   is  stamped  t o  

form  the  iron  core  d i scs   31  having  a  pa i r   of  s t r a i g h t   edges  at  t h e  

p o s i t i o n   of  1/2  W3  from  the  c en t e r   of  the  c i r c u l a r   disc   having  a 

d i ame te r   R  s y m m e t r i c a l l y   to  the  c e n t e r   l i ne .   At  the  same  time  f o r  

the  stamping  of  the  iron  core  d iscs   31  or  a f t e r   the  s t a m p i n g ,  

c r e s c e n t - s h a p e d   p ieces   33a,  33b  are  ob ta ined   by  stamping  the  e x c e s s  

f ragments   32  of  the  s t r i p   3  for  iron  cores  which  are  formed  by  t h e  

stamping  for  the  iron  cores .   The  c r e c s c e n t - s h a p e d   p ieces   33a,  33b 

are  formed  by  stamping  as  shown  by  the  do t t ed   l i nes   so  as  to  i n c l u d e  

the  side  edge  of  the  s t r i p   as  the  s t r a i g h t   edge  of  each  side  p a r t s  

32a,  32b  of  the  excess  fragment  32  in  the  shape  o f   .  

Each  s h a f t   hole  31a  shown  in  f ig .   4  is  formed  by  stamping  each  i r o n  

core  disc  31  by  the  conven t iona l   manner  and  then ,   r o to r   s l o t s   and 

s t a t o r   s l o t s   (not  shown)  are  formed  by  stamping  the  iron  core  d i s c  

to  s e p a r a t e   i t   in to  a  ro to r   iron  ring  p l a t e   311  having  a  s m a l l e r  



diameter   and  a  s t a t o r   iron  core  ring  p l a t e   312  having  a  l a r g e r   d i ame-  

t e r .The   s t a t o r   iron  core  ring  p l a t e s   312  and  the  c r e s c e n t - s h a p e d   p i e c e s  

33a,  33b  are  assembled  by  the  l a m i n a t i o n .   The  assembly  is  shown  i n  

f ig .   5.  The  c r e s c e n t - s h a p e d   p ieces   33a,  33b  a re   f ixed  by  f a s t e n i n g  

force   a f t e r   i n s e r t i n g   into  the  l amina ted   l aye r s   wi thout   a  b o n d i n g .  

Fig.  6  shows  the  o ther   embodiment  of  the  p re sen t   i n v e n t i o n . I n   this  em- 

bodiment ,   the  s t r i p   is  stamped  to  form  iron  c o r e  d i s c s   41  having  two 

pa i r s   of  four  s t r a i g h t   edges  (two  s t r a i g h t   edges  are  f u r t h e r   formed  on 

the  iron  core  disc   31  shown  in  f ig .   4  at  the  a d j a c e n t   s ides )   and  b o t h  

side  par t s   42a,  42b  of  excess  f ragments   42  are  stamped  to  form  c r e s c e n t -  

shaped  p ieces   43a,  43a,  43b,  4 3 b . .  

Each  sha f t   hole  41a  shown  in  f ig .   7  is  formed  on  each  iron  core  d i s c  

41  and  r o t o r   s l o t s   and  s t a t o r   s l o t s   are  formed  by  stamping  to  s e p a r a t e  
i t   into  a  r o to r   iron  core  ring  p l a t e   and  a  s t a t o r   iron  core  ring  p l a t e .  

The  s t a t o r   iron  core  ring  p l a t e s   412  and  the  c r e s c e n t - s h a p e d   pieces   33a ,  

33b,  43a,  43a,  43b,  43b  are  assembled  by  the  l amina t ion   in  the  same 

manner.  The  assembly  is  shown  in  f ig .   7 .  

In  th i s   embodiment  ,   the  width  W  of  the  iron  core  disc  (in  the  l o g i -  

t ud ina l   d i r e c t i o n )   in  the  s tamping  to  form  the  iron  core  disc  41  can 

be  sma l l e r   than  tha t   of  the  iron  core  d isc   11,  12  shown  in  f i g .   1  and 

2  and  t ha t   of  the  iron  core  d isc   31  shown  in  f ig .   4.  The  h a l f - c r e s c e n t -  

shaped  p ieces   4 3 a , 4 3 a , 4 3 b , 4 3 b   can  be  ob ta ined   by  stamping  the  b r o a d  

par t s   42a,  42b  of  the  excess  f ragment   42  in  the  form  of  each  pair   o f  

h a l f - c r e s c e n t - s h a p e d   pieces  having  the  common  s t r a i g h t   edge.  T h e r e -  

f o r e ,   the  e f f i c i e n c y   for  u t i l i z a t i o n   of  the  s t r i p   for  iron  cores  i s  

f u r t h e r   i m p r o v e d .  

In  accordance   with  the  p re sen t   i n v e n t i o n ,   a  s t r i p   having  smal le r   w i d t h  

can  be  used  and  excess  f ragments   wasted  in  the  conven t iona l   p r e p a r a t i o n  

can  be  u t i l i z e d   to  improve  the  e f f i c i e n c y   for  u t i l i z a t i o n   of  the  s t r i p  

for  iron  cores   and  the  cost   f o r   p r e p a r a t i o n   of  l aminated   iron  c o r e  

can  be  remarkably   reduced  in  comparison  with  the  conven t iona l   p r e p a r a t i o n  

and  a  l amina ted   iron  core  having  an  outer   d iamete r   l a r g e r   than  the  w i d t h  

of  the  s t r i p   for  iron  cores  can  be  o b t a i n e d .  



1.  Method  for  p r e p a r a t i o n  o f   a  l amina ted   iron  core  of  an  e l e c t r i c  

dev ice ,   c h a r a c t e r i z e d   by  s t and ing   a  s t r i p  h a v i n g   a  width  s m a l l e r  

than  an  ou te r   d i ame te r   of  said  laminated  iron  core  to  form  i r o n  

core  d iscs   having  one  or  more  s t r a i g h t   edges  and  also  to  form 

c r e s c e n t - s h a p e d   pieces   from  excess  f ragments   of  said  s t r i p   and 

by  p r o c e s s i n g   said  iron  core  d iscs   to  form  iron  core  ring  p l a t e s  

having  s t r a i g h t   edges  and  assembl ing   said  iron  core  ring  p l a t e s  

and  said  c r e s c e n t - s h a p e d   p ieces   to  form  said  laminated   iron  c o r e .  

2.  Method  accord ing   to  claim  1,  c h a r a c t e r i z e d   in that  said  iron  c o r e  

ring  p l a t e   is  p repared   by  stamping  said  iron  disc  having  a  s t r a i g h t  

edge  to  form  s l o t s .  

3.  Method  a c c o r d i n g  t o   claim  1,  c h a r a c t e r i z e d   in  tha t   a  pa i r   of  s t r a i g h t  

edges  are  formed  on  said  iron  core  disc   ( f ig .   4 , 5 ) .  

4.  Me thod .acco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  that   two  pa i r s   o f  

s t r a i g h t   edges  are  formed  on  said  iron  core  disc  ( f ig .   6 , 7 ) .  

5.  Method  accord ing   to  one  of  claims  1  to  4,  c h a r a c t e r i z e d   in  t h a t  

said  c r e s c e n t - s h a p e d  p i e c e s   are  formed  in  a  h a l f - c r e s c e n t - s h a p e .  

6.  A  lamianted  iron  core  of  an  e l e c t r i c   device  c o m p r i s i n g  i r o n   c o r e  

discs   stamped  out  of  a  s t r i p ,   c h a r a c t e r i z e d   in  tha t   each  i r o n  



core  disc  is  composed  of  a  ring  p l a t e   (31;41)  and  c r e s c e n t - s h a p e d  

pieces   ( 3 3 a , 3 3 b ; 4 3 a , 4 3 b )   stamped  out  of  an  excess  f ragment   ( 3 2 ; 4 2 )  

of  s a i d :  s t r i p   and  f ixed  to  said  ring  p l a t e .  

7.  A  l amina ted   iron  core  accord ing   to  claim  6,  c h a r a c t e r i z e d   in  t h a t  

said  c r e s c e n t - s h a p e d   p ieces   ( 3 3 a , 3 3 b ; 4 3 a , 4 3 b )   are  f ixed  to  said  r i n g  

p l a t e   by  a  f a s t e n i n g   force   wi thout   b o n d i n g .  
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